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of amplitude of atomic vibration. The relation was fairly accurate for all metals with regard to the temperature coefficient (which is nearly the same for all metals and equal to the reciprocal of the absolute temperature), and was not so exact for changes of pressure, but nevertheless was somewhat more accurate than any other relation previously proposed for the pressure change. This fact seemed to me to indicate that the mechanism of conduction was by a passage of electrons from atom to atom through the substance of the atom itself. The atom is to be thought of as normally offering no resistance to the passage of the electron (super-conductivity at absolute zero), but resistance may be encountered in passing from atom to atom. The assumption of paths within the atom which are resistanceless need occasion no alarm in these days of non-radiating quantum orbits. In fact there may be an intimate connection between the two. I had called this theory the "gap" theory of resistance. Not only the quantitative fact that the resistance varies as the square of the atomic amplitude, but a large number of qualitative facts also, were in accord with this point of view. These qualitative facts were many of them brought into line by the conception that the "gap" may function in two ways. At large mean distances of separation of the atoms it may happen that passage of electrons from atom to atom is made easier by temperature agitation of unusual violence, wrhich brings the surfaces of the atoms closer together than normal during part of their vibration, whereas at small mean distances of separation, the passage of electrons is on the average hindered by temperature agitation. Except for the deduction of the expressions for the variation of atomic amplitude with temperature and pressure, the theory as hitherto expounded was qualitative rather than quantitative. In particular, I did not attempt to give any detailed picture of the way in which the gaps between atoms might offer resistance to the passage of electrons, or what the character of the resistance might be. The theory as previously given also made no attempt to explain the Wiedemann-Franz ratio, although I pointed out that an explanation was not inconsistent with the elements of the theory.
It is now possible to cast this point of view into quantitative form, at least as far as temperature variations of resistance go; the pressure changes cannot be so easily dealt with for a reason that will appear later.
In the first place it is interesting to observe that the proportionality of resistance to the square of the amplitude of atomic vibration holds also at low temperatures; the previous considerations were entirely confined to ordinary temperatures. It has been noticed by Gruneisen,1
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